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Undergraduate students are increasingly being asked to conduct higher-level research in their areas of study.  In order to address undergraduate needs, many academic librarians, especially those charged with crafting instruction, take critical thinking as a given in the teaching of information literacy skills.  However, this review of the literature has revealed that though there was some discussion of critical thinking in a library context in the mid-1980’s, the concept did not really take hold until the 1990’s when higher education reform began to appear on many campuses.  Additionally, the literature regarding critical thinking skills during this period exhibits four themes: a lack of agreement, among librarians and others, on what critical thinking is and how it can be defined; the importance of subject and course integration in the teaching of critical thinking skills in libraries; the necessity of reaching undergraduate students; and the special challenges of teaching critical thinking skills in an age when technology is changing so rapidly.
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Academic librarians are continually evaluating and seeking to improve the library instruction and information literacy programs offered by their institutions.  To do this, it is increasingly important to understand the needs of students as information consumers in a technology-driven world and to understand how critical thinking – a key component of information literacy – has evolved in library instruction. 
Since the mid-1980’s academic libraries have viewed their expanding instruction programs not just in terms of teaching particular library tools, but in terms of teaching students to be knowledgeable information consumers - to be information literate.  Accommodating critical thinking in higher education has required many pedagogical changes across campuses.  As library instruction and information literacy programs have expanded, critical thinking skills for students have been increasingly emphasized.  In accordance with the Information Literacy Competency Standards for Higher Education (2000), academic librarians have taken leading roles to support and complement curricula that focus on improving critical thinking skills. 




	and new/future directions. 
Our goal is to track the evolution, value, and effectiveness of critical thinking in library instruction and information literacy programs.  Using library literature indices and databases, the reviewers will analyze the correlations and connections found among the literature.  Also, the reviewers will comment on the changing nature of critical thinking within library instruction and information literacy programs.  Additionally, the annotated review will include websites for library instruction programs that have incorporated critical thinking into their instruction plans and activities as part of an organized and integrated campus-wide effort.  These website references will provide a snapshot of latest trends and new directions in critical thinking best practices in academic libraries.  

METHODS
This review of literature regarding critical thinking and library instruction included basic searching in the following databases:  Library Literature, Library, Information Science & Technology Abstracts (LISTA), Emerald Insight, and Web of Science.  Search terms included: “critical thinking,” “bibliographic instruction,” “library instruction,” and “information literacy.”  The reviewers eliminated results that were not library focused and fell outside the 1986-2006 publication timeframe.  Selected articles provide an overview of critical thinking in the context of library instruction or information literacy, introduce readers to the evolving argument about where critical thinking belongs within the library profession, and demonstrate the value or effectiveness of critical thinking. Many of these articles have become key works in the library instruction canon.  

ANNOTATED BIBLIOGRAPHY
Atton, C. 1994. Using critical thinking as a basis for library user education. The Journal of Academic Librarianship 20:310-13. 
This study builds upon the work of Bodi and Wesley in developing critical thinking skills during library instruction.  However, Atton takes their work further, asserting that critical thinking skills should be emphasized above library skills.  In this study, Atton provided undergraduate biological sciences students with paragraphs on a variety of life sciences topics.  These paragraphs contained both jargon and acronyms that might impede the students’ ability to fully comprehend the information presented.  After a brief discussion on critical thinking and communication as well as a short lecture on non-academic information sources such as newspapers, the students were divided into groups.  These groups were given a series of six questions to guide them through the research process.  As they worked, all group members assessed the students to ensure full participation, and the progress of each group was monitored.  Groups completed their work by turning in a written list of information sources consulted and delivering an oral report to their classmates.  Each group was then asked to reflect on this research process, and these reflections were used to develop a list of recommended research practices for the students.  In analyzing both the work process of the groups and the list of recommended research practices, Atton concludes that this instructional approach engaged the students to such a degree that the instruction was highly effective and that the students learned both transferable critical thinking skills and library research practices.  Atton further reflects that this approach to teaching library skills places a great demand on librarians as teachers to promote active learning and encourage full student participation.  Atton suggests that librarians work with both course instructors and other librarians to team-teach such sessions, integrating them into the curriculum as critical thinking skills must likewise be integrated.

Bodi, S. 1992. Collaborating with faculty in teaching critical thinking: the role of librarians at North Park College, Ill. Research Strategies 10:69-76. 
Because faculty may believe librarians only focus on finding resources, librarians may be excluded from research-based courses.  This article explains the importance of librarian-faculty collaboration and how the librarian role can be developed through creating course-integrated bibliographic instruction that promotes critical thinking.  Bodi uses Ruggiero’s Five Stages to Teaching Critical Thinking to illustrate where librarians should enter the student research picture.  At stage three – investigation – librarians will be most helpful.  Rather than at the beginning of a term, it is at this point where librarians should become involved and where they can be most effective.  The author also gives a brief description of Kuhlthau’s stages of the cognitive and affective aspects of student research.  With Ruggiero and Kuhlthau in mind, librarians can adapt instruction accordingly.  The author calls upon librarians to articulate their role in instructing students to be autonomous learners.  Bodi cites Breivik who said that librarians keep much of their expertise secret and that many faculty believe library instruction is removed from the rest of the curriculum.  Although there may appear to be a disparity of focus, critical thinking can become a bridge to reaching complementary goals through effective collaboration.  The article concludes with successful examples of collaboration for critical thinking at North Park College, a small, liberal arts college, and it explains the opportunities and strategies used.

Bodi, S. 1988. Critical thinking and bibliographic instruction: The relationship. Journal of Academic Librarianship 14:150-53.
Sonia Bodi discusses the lack of a general definition of critical thinking but describes at length what critical thinking is not.  It is the author’s contention that bibliographic instruction (BI) should be focused on critical thinking and evaluative skills in support of course content.  The author argues that, as critical thinking is a commonly held goal of general education curricula, bibliographic instruction can be a teaching strategy incorporated into those curricula to encourage and reinforce critical thinking development.  Through awareness of Perry’s Four Developmental States, instruction librarians can develop sessions that fully support critical thinking in the curriculum at the appropriate stage in student careers.  The article concludes with a case study from an education course at a small, private, liberal arts college that used class debate to begin a discussion on search strategies.  This technique has taught students that there are few easy answers, the complexity of most issues, and that they must search widely to form a balanced view.

Cody, D. E. 2006. Critical thoughts on critical thinking. Journal of Academic Librarianship 32:403-07.
Cody’s article is a critical response to many others who have written about, and attempted to define, critical thinking over the past 25 years.  The author argues that a review of the various views over this time period reflects a significant inability to articulate a definition of critical thinking. Thus, librarians should be instructing patrons on database control.  The article uses examples from the work of Ennis, McPeck, Gibson, and Bodi among others to demonstrate the numerous obstacles critical thinking faces in terms of library instruction.  The crux of the article’s argument is that since many librarians have only one shot at instruction, these sessions should emphasize the importance of controlling systems such as databases and catalogs.  Cody suggests that this should be the new focus of instruction, controlling searches in a variety of platforms and interfaces.   Attempting to tackle critical thinking in limited time is ineffectual, according to Cody.  Cody believes that by controlling systems, users are employing critical thinking skills, consciously or not, and that a focus on control should replace critical thinking in the library instruction classrooms.

Dickstein, R. and K. B. McBride. 1998. Listserv lemmings and fly-brarians on the wall: A librarian-instructor team taming the cyberbeast in the large classroom. College & Research Libraries 59:10-17. 
This article chronicles the team-teaching experiences of a librarian and women’s studies professor at the University of Arizona.  While the article focuses mainly on how the two successfully used listservs to elicit participation and discussion among students in a large course filled with general-interest students, a significant by-product of this project was the greater critical evaluation of information sources achieved by the students via this medium.  In this project the authors required the students as part of a group to submit a “Listserv Research Report,” detailing their research process for a given topic and evaluating the information they retrieved.  By completing this report and reading the reports of other groups, students learned to think critically about the information sources they encountered in both print and newly emerging electronic formats.

Engeldinger, E. A. 1988. Bibliographic instruction and critical thinking: The contribution of the annotated bibliography. RQ 28:195-202. 
This article promotes the use of annotated bibliographies in teaching critical thinking skills.  Instructors often assume that students are learning these skills on their own, but, like library research skills, teaching critical thinking skills often falls through the cracks.  The author suggests that librarians can fill the void in both of these areas.  Annotated bibliography assignments can allow students to become familiar with research resources, the literature of a discipline, and critical thinking skills all at once.  To guide students through this process, the librarians at the University of Wisconsin- Eau Claire developed an annotated bibliography assignment, instruction curriculum, and a list of questions that would lead students step-by-step through evaluating an information source.  To be successful, students need to employ both subject knowledge and critical thinking skills when evaluating information.  Collaboration between the instructor, the subject expert, and the librarian, the critical thinking maven, is key in teaching these skills.  With such collaboration, librarians at UW- Eau Claire have successfully used this approach to promoting research skills and critical thinking in a variety of courses across the curriculum.

Gibson, C. 1989.  Alternatives to the term paper: An aid to critical thinking.  Reference Librarian 24:297-309.
This article decries the time-honored term paper and calls on librarians to create and offer alternatives that encourage better use of library materials, stimulates interest, and facilitates growth in critical thinking.  The author describes term papers as lacking as a meaningful learning experience that fails to develop good research habits in undergraduates.  Due to a variety of reasons, the term paper pervades and is tolerated.  He goes on to explain that, though librarians are often overlooked, they see assignment problems as they occur, and librarians possess the training and experience to develop other types of activities.  The author calls on librarians to be change agents, to become active developers of alternative assignments that facilitate critical thinking.  Librarians are uniquely positioned to assist in revitalizing critical thinking in the general education curriculum.  The article argues that librarians already facilitate some critical thinking development through reference interviews.  Gibson describes Ennis’s Illinois Critical Thinking Project and identifies 12 abilities that apply to library instruction.  Gibson and Ennis both stress that critical thinking development should move along a continuum and be developmental.  The author concludes with several examples of alternatives to the term paper from Lewis-Clark State College.  These examples focus on the critical use of sources in relation to contemporary issues where students must consider multiple perspectives and apply evaluative scrutiny.

Gibson, C. 1995. Critical thinking: implications for instruction. RQ 35:27-35.
In this article, Gibson makes the case for including critical thinking in library instruction.  Through the review of three central controversies surrounding critical thinking and critical thinking theories, Gibson addresses the need for library involvement in critical thinking instruction. Citing several philosophers and psychologists, the author examines the commonly held controversies regarding critical thinking, including whether critical thinking is a part of rational, human thought or has a motivational or emotional dimension and whether critical thinking is a general set of skills or needs to be taught within a subject context.  Gibson concludes by providing something of an FAQ regarding critical thinking in terms of information skills.  Questions addressed include: Does critical thinking equate only with evaluation of sources?  Can critical thinking be taught in a one-shot bibliographic instruction session?  And, how can a bibliographic instruction environment for critical thinking be created?

Herro, S. J. 2000. Bibliographic instruction and critical thinking. Journal of Adolescent & Adult Literacy 43:554-58. 
In this article, the author makes a strong case for the interconnection of information literacy and critical thinking.  Citing not only how our definition of literacy has evolved but also how information has proliferated and changed, Herro argues that the critical evaluation of resources is an even more valuable part of the research process.  The author feels that this argument is of particular importance due to several articles that had been recently published refuting the need for information literacy instruction over traditional bibliographic instruction sessions.  With this argument thoroughly made, Herro focuses on profiling library instruction programs that have successfully integrated critical thinking skills with information literacy instruction.  This article serves almost as a review of the literature, detailing articles that demonstrate the success of teaching critical thinking skills in library education courses and sessions.

Jacobs, M. 2001. Speakeasy Studio and Cafe: Information literacy, Web-based library instruction, and technology. Information Technology and Libraries 20:66-71. 
This article focuses on using online student discussion as a method to encourage critical thinking skills in students who are increasingly interacting with information in digital formats.  Librarians at Washington State University have incorporated this technique in their one-credit course on the library research process.  Using Speakeasy, a locally developed course management system, they are asking their students to hold online discussions on topics such as their research questions, choosing search terms and sources to search, and the validity of the information retrieved.  These discussions foster critical thinking skills in these students, and the online environment provides unique opportunities that are lacking in the traditional classroom.  For example, there is a record of these discussions preserved in the Speakeasy system which allows both students and instructors to reflect on how the students’ understanding of library research and critical evaluation skills have evolved over the course of the semester.  Additionally, the online discussion environment encourages participation by students who may not feel comfortable speaking out in the traditional classroom setting.

Julien, H. 2000. Information literacy instruction in Canadian academic libraries: Longitudinal trends and international comparisons. College & Research Libraries  61:510-23.  
This article details the results of a January 2000 survey of instructional practices, opinions, and objectives in Canadian academic libraries.  Much of the data from this survey was compared to a similar survey conducted by the author in 1995.  During this five-year period, the author notes that teaching critical evaluation of resources has become more prominent in library instruction programs in Canada.  In fact, 94% of all survey respondents in 2000 indicated that teaching these skills was key to teaching information literacy, although 80% agreed that librarians are not solely responsible for imparting critical thinking skills.  Additionally, many survey respondents indicated that technology had impacted the content of their instructional sessions, noting that the trend toward online sources meant that librarians take a lesser role in the selection of resources for students and a greater role in teaching students to evaluate and select resources for themselves.

Krest, M. and D. O. Carle. 1999. Teaching scientific writing - A model for integrating research, writing & critical thinking. American Biology Teacher 61:223-27. 
Building upon previous works that teach research and writing skills in the sciences, these authors from the University of Colorado collaborated to develop a course introducing students to scientific writing.  This course does not assume that students have prior experience with writing or research.  Rather it aims to equip the students with these skills that they can then apply in more advanced courses.  The authors created a matrix of assignments and learning outcomes in three areas: writing skills, research skills, and critical thinking skills.  Critical thinking skills are developed by asking students to analyze article abstracts, write their own article abstracts, and write their own article reviews that included their own evaluations of the article’s content complete with support from outside sources.  These skills are reinforced through in-class discussions in small groups.  The authors emphasize the importance of the collaboration between librarian and instructor in this project and the importance of integrating critical thinking skills into any instruction in writing and the research process.

McGuigan, G. S. 2002. Exorcising the ghost from the machine: Confronting obstacles to critical thinking through library instruction. Internet Reference Services Quarterly 7:53-62.
This article identifies computer/technology illiteracy, hypertext as distraction, and information overload as obstacles to critical thinking in the electronic environment.  The author offers several techniques for demonstrating these obstacles to users and eliminating them.  The author contends that if librarians can demystify these obstacles, users will have the ability to interact with information resources more critically and effectively.  It is the author’s belief that computer literacy is a requirement for critical thinking in the current information environment and information literacy skills hinge upon critical thinking; therefore, information literacy assumes some basic skill in computer literacy.  The issue of hypertext as distraction is also a major obstacle that leads many users to interruptions in the research process.  Finally, the vast amount of information available has paradoxically decreased success in finding usable research for many users.  The author calls for tool analysis as a new paradigm in bibliographic instruction.  

Sonntag, G. and D. Ohr.  1996. The development of a lower division, general education, course-integrated information literacy program.  College and Research Libraries 57:331-38.
In the midst of higher education reform, this article discusses the oft-mentioned, yet rarely dealt with, topic of information literacy.  The authors go on to describe the model used at California State University – San Marcos (CSU-SM), the process used to establish a successful information literacy plan, and observations.  Responding to reports from the mid-1980s, asking higher education institutions to provide critical thinking and problem-solving skills to students, the librarians at CSU-SM found themselves in a position to contribute to changes in the campus’s general education program.  With a growing need for students to be critical consumers of information, the authors and their colleagues recognized the need for building partnerships with teaching faculty.  The authors contend that the library should be a vital resource for students in making informed decisions.  Using the library as a gateway, the library becomes a learning lab critical to teaching and learning on campus.  This was the fundamental idea behind the Information Literacy Program (ILP), developed by librarians at CSU-SM, and based on the ACRL Model Statement of Objectives for Academic Bibliographic Instruction.  The authors acknowledge that getting administrative support on campus is often a major obstacle for most libraries; however, a major asset to CSU-SM was provost support from the outset.  A General Education Program Task Force advanced the ILP in a report given to the Academic Senate, where it was ultimately approved.  Librarians received development funds to create workshops focusing on lower-division general education courses.  In addition to the provost support, the ILP was a success because of the high profile of librarians on campus committees, the teaching faculty’s acceptance of librarians as colleagues, and extraordinary library administrative support.

Whitmire, E. 1998. Development of critical thinking skills: An analysis of academic library experiences and other measures. College & Research Libraries 59:266-73.
This article discusses the influences that affect the development of critical thinking skills in undergraduates.  Using data from the 1992-1993 College Student Experiences Questionnaire (CSEQ), in addition to employing Astin’s IEO model and Pace’s quality of effort, the author sets out to determine what aspects of the college experience influence critical thinking; in particular, what role the library plays in this development.  The author identifies library ‘probing activities’ that appear to marginally affect critical thinking development.  The author concludes that in order for students to fully achieve critical thinking-related student learning outcomes, faculty and librarians need to work together.  In the author’s analysis, more significant impacts can be made through students meeting with faculty more often and students being more active in class. 

Integrated Critical Thinking and Information Literacy – Organized Campus-wide Efforts
Many universities across the United States are implementing projects, pilots, and programs that incorporate information literacy and critical thinking into the college curriculum.  As evidenced by the scholarly research over the last twenty years, the concepts of information literacy and critical thinking have increasingly become co-mingled, and, in many cases, interchangeable.  This list includes those universities that have made great strides in developing campus-wide support and integration of critical thinking and information literacy.  Though not all-inclusive, this list represents universities that have created engaging, sustainable, and strategic programs that emphasize critical thinking in the undergraduate experience.

California State University Information Competence Project
http://www.calstate.edu/ls/infocomp.shtml (​http:​/​​/​www.calstate.edu​/​ls​/​infocomp.shtml​)

The California State University (CSU) system has, in many ways, led the way for the integration of critical thinking and information literacy skills into the curriculum.  Beginning in 1993, the CSU system has strategically addressed critical thinking and research skills on all of its campuses through active programming and grant-funded projects.  For-credit research courses are offered on some campuses, while other campuses have integrated critical thinking and information competencies into existing courses.  Additionally, the system as a whole has made great strides in advocating assignment redesigns.  Currently, system universities are addressing a number of issues including assessment using Educational Testing System’s Information, Communication, and Technology (ICT) Literacy test, information competency and programming with first-year experience courses, and several discipline focused integrations.












As part of new general education requirements implemented in 2005, the University of Connecticut (UConn) set information literacy as one of five competencies for undergraduates.  To address the gap that exists developmentally between the required English courses and courses within a major, undergraduate services librarians have advocated the use of research portfolios on campus.  Additionally, the University libraries have created interactive learning modules for use in many first-year experience and other composition courses.  Beyond basic information literacy competency, departments will determine what information literacy competencies are required of its graduates and build those expectations into the upper-level research and writing requirements in the major.  Departments are also required to develop exit expectations for their graduates and a programmatic plan for information literacy to be approved by the school or college.  The information literacy competency program at UConn is based upon critical thinking, as a concept among others, to “enhance the intellectual power of those who learn the skills.”


















With a renewed focus on improving the undergraduate experience, as well as new measures assessing those efforts, Washington State University (WSU) has dedicated itself to Six Learning Goals of the Baccalaureate.  First among these six goals is critical and creative thinking.  Information literacy, also one of the six goals, is separate and distinct.  In support of the critical and creating thinking goal, a collaboration between the Writing Programs, the General Education Program, and the Center for Teaching, Learning, and Technology was established to create the Critical Thinking Project.  Of particular interest, the project has generated data revealing actual critical thinking levels of undergraduates.  This data has informed the Critical and Integrative Thinking Rubric.  Criteria in this document relate to information literacy, as well as several other dimensions of critical thinking.  The rubric has been widely used across the WSU campus.  With information literacy being institutionalized in the undergraduate curriculum, the Libraries have recently been awarded an internal grant for the “creation, maintenance and promotion of the Information Literacy Education (ILE) project.”  The ILE project goal is to collaborate with departmental faculty to build information literacy skills into existing research papers and projects.

DISCUSSION
While information literacy instruction has been part of the academic library landscape since the 1980’s, the role of critical thinking has become increasingly important in instruction.  In the past twenty years, several themes have emerged in the literature regarding critical thinking in library instruction.  First, librarians have had a difficult time defining exactly what critical thinking actually is (Cody 2006), along with grappling with how to include it in their instruction.  Depending on their definitions of critical thinking, some librarians have concluded that it is not the role of an instruction librarian to teach critical thinking, or, at least, it is not as effective when a librarian assumes this role (Cody).  However, other librarians take a slightly different view of critical thinking in information literacy instruction.  They feel that critical thinking is not mutually exclusive to teaching information literacy to students, but they feel that teaching such skills is not the sole responsibility of librarians (Julien 2000).  This idea highlights a second important theme to emerge from the growth of critical thinking in information literacy instruction, that of subject and curriculum integration.  
Librarians writing on the subject of critical thinking in information literacy instruction most often are writing to describe successful instruction programs that integrate critical thinking skills into course curricula.  Many note that collaboration with the instructor, the subject expert, is key to teaching these skills (Engeldinger 1988, Krest and Carle 1999, Whitmire 1998).  This collaboration often goes farther than simply sharing teaching time between the librarian and instructor: librarians are working with instructors to develop alternative assignments for students that encourage the development of critical thinking skills (Bodi 1988, Gibson 1989, Dickstein and McBride 1998, Krest and Carle).  Additionally, many collaborations reported in the literature focus on teaching critical thinking skills to undergraduate students, a third theme to emerge from this review of the literature.
The push for higher education reforms that took place in the early 1990’s challenged universities to provide students with critical thinking skills as part of information literacy instruction programs.  Many librarians responded to this challenge by examining their roles in undergraduate education and its unique demands (Sonntag and Ohr 1996).  For example, undergraduate students first confronting the literature of their disciplines may encounter jargon and acronyms that might impede their ability to completely understand the information they are finding (Atton 1994).  Librarians are addressing these needs with tools such as guided discussions, listservs, writing assignments, and online discussions via course management software (Atton, Dickstein and McBride, Krest and Carle, Jacobs 2001).  Additionally, many universities, including the University of California – Berkeley, are creating extensive undergraduate research programs.  The ability to respond to the needs of undergraduates in general, as well as to the specialized needs of undergraduate researchers, is the impetus behind the development of information literacy instruction programs in libraries - programs that address the essential critical thinking skills of their undergraduates.  The instruction programs included in this review, as well as many others, are tackling these issues with advocacy for critical thinking and information literacy on the university level, research and development fellowships and grants, online instructional modules, and much more.
Finally, many librarians are discussing the impact of dynamic and rapidly changing technology.  The development and adoption of new and ever-changing technologies has a profound effect on the teaching of critical thinking in information literacy instruction.  While some librarians are experimenting with the use of new technologies in their information literacy instruction, others are confronting the impact that technology has had on their approach to teaching critical thinking skills.  For example, a recent survey of Canadian academic librarians indicated that many librarians felt that technological changes were significantly impacting the content of their instructional sessions (Julien).  Librarians responded to these impacts by emphasizing the importance of evaluating and selecting resources to undergraduates, which meant including critical thinking skills in their instruction sessions.  Additionally, librarians are confronting the obstacles technological changes present to critical thinking in the electronic environment (McGuigan 2002).  These technological changes require students to be computer and technology literate even before librarians can begin teaching critical thinking skills, and technology and its distractions cannot be allowed to impede the teaching of these skills.
Increasingly across university campuses, critical thinking is becoming a goal or focus within departments and programs.  The questions that must be asked after this review is: what role will librarians play in teaching critical thinking skills in information literacy instruction?  How will they measure the effectiveness of this instruction?  Our review of selected current instruction programs seems to indicate that they are working, just as they always have, to support the curriculum of the university—just in more integrated and online ways.  Critical thinking assessment, assessment of learning outcomes, and overall program assessments need to be done in order to truly measure the success of library instruction programs.  Without the information gained in such assessments, future librarians cannot effectively continue to respond to student needs, develop effective strategies for teaching critical thinking skills, and identify ways for information literacy to become a part of a general education plan.
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